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SUREOHPV WKHUH DUH VHYHUDO VROYHU PRGXOHV LQ WKH $'9(1785( V\VWHP VXFK DV $'9(1785(B6ROLG VWDWLF
HODVWLF  HODVWLFSODVWLF  ODUJH GHIRUPDWLRQ VWUHVV DQDO\VLV $'9(1785(B7KHUPDO VWHDG\  QRQVWHDG\ KHDW
FRQGXFWLYHDQDO\VLVDQG$'9(1785(B0DJQHWLFOLQHDUHGG\FXUUHQWQRQOLQHDUPDJQHWRVWDWLFDQDO\VLV7KHVH
VROYHU PRGXOHV ZHUH GHVLJQHG IRU GLVWULEXWHG PHPRU\ SDUDOOHO FRPSXWHUVE\ DGRSWLQJ WKH KLHUDUFKLFDO GRPDLQ
GHFRPSRVLWLRQ PHWKRG +''0 DQG VKRZHG JRRG SDUDOOHO SHUIRUPDQFHV IRU ODUJHVFDOH SUREOHPV RQ YDULRXV
SDUDOOHOFRPSXWHUV
$OWKRXJK WKH$'9(1785(V\VWHPKDV VHYHUDODGGLWLRQDO VROYHUVEHVLGHVDERYHPHQWLRQHGVROYHUV LWGLGQRW
KDYHDPRGXOH IRU VROYLQJFKDUDFWHULVWLFYLEUDWLRQSUREOHPV7KHUHIRUHZHKDYHEHHQGHYHORSLQJDFKDUDFWHULVWLF
YLEUDWLRQ DQDO\VLV VROYHU UHFHQWO\ LQ RUGHU WR UHOHDVH DV D PRGXOH RI WKH $'9(1785( V\VWHP QDPHG DV
$'9(1785(B(LJHQLQWKHIXWXUH

)LJ  6LPXODWLRQ UHVXOWV RI SUHYLRXVO\ GHYHORSHG HLJHQYDOXH DQDO\VLV VROYHU 5HFLSURFDWLQJ HQJLQHPRGHO SURYLGHG E\ 7HFKQRVWDU&R/WG
1XPEHURIQRGHV1XPEHURIHOHPHQWVVWRUGHUWHWUDKHGUDOHOHPHQW%RXQGDU\FRQGLWLRQVIL[ERWWRPVXUIDFH7RWDO'2)V

3UHYLRXVO\ ZH KDG GHYHORSHG D VHTXHQWLDO QRWSDUDOOHO FKDUDFWHULVWLF YLEUDWLRQ VROYHU EDVHG RQ WKH VROYHU
GHYHORSHGE\.RED\DVKLHWDO>@7KLVVROYHUKDVDQLPSOHPHQWDWLRQRIHQULFKHGIUHHPHVKPHWKRG()00>@
LQDGGLWLRQWR)(0DQGFDQVROYHHLJHQYDOXHSUREOHPVE\RULJLQDOO\LPSOHPHQWHG/DQF]RVPHWKRGIXQFWLRQ)LJXUH
 VKRZVRQHRI WKHVLPXODWLRQ UHVXOWVRI WKLV VROYHU7KLV UHFLSURFDWLQJ HQJLQHPRGHOKDV DSSUR[LPDWHO\RQHPLOOLRQ
 GHJUHH RI IUHHGRPV '2)V ,Q RUGHU WR FDOFXODWH PRGH YLEUDWLRQ RI WKLV PRGHO E\ XVLQJ D 3&
ZRUNVWDWLRQ &38  ,QWHO &RUH L  0HPRU\ ''5  *% 26 RSHQ686(  B WKLV VROYHU
QHHGHGDERXWKRXUVVHFLQXVHU&38WLPH%HFDXVHWKHPRVWUHPDUNDEOHIHDWXUHRIWKH$'9(1785(
V\VWHP LV WKH FDSDELOLW\ IRU ODUJHVFDOH DQDO\VLV ZH DLP DW WKH UHDOL]DWLRQ RI ODUJHUVFDOH FKDUDFWHULVWLF YLEUDWLRQ
DQDO\VLV)RUWKDWSXUSRVHLWLVLQGLVSHQVDEOHWRSDUDOOHOL]HRXUHLJHQYDOXHDQDO\VLVVROYHU






IRU YHULILFDWLRQ RI WKH SODQQHG SDUDOOHOL]DWLRQPHWKRG 7KLV QHZ VROYHU LPSOHPHQWV WKH LQYHUVH LWHUDWLRQPHWKRG
LQVWHDGRIWKH/DQF]RVPHWKRGEHFDXVHRILWVVLPSOLFLW\$OWKRXJKWKHLQYHUVHLWHUDWLRQPHWKRGLVQRWVXLWDEOHIRUODUJH
VFDOH SUREOHPFRPSDUHGZLWK WKH/DQF]RVPHWKRGWKH+''0SDUDOOHOL]DWLRQ WHFKQLTXHVZH DUH JRLQJ WR DSSO\ WKH
LQYHUVHLWHUDWLRQPHWKRGFDQDOVREHXVHGWRVKLIWDQGLQYHUWLWHUDWLRQRIWKH/DQF]RVPHWKRG7KHUHIRUHWKHLQYHUVH
LWHUDWLRQPHWKRG LV VXLWDEOH IRU WHVWLQJ RI RXU SDUDOOHOL]DWLRQPHWKRG)XUWKHU LQ DGGLWLRQ WR QRUPDO FKDUDFWHULVWLF
YLEUDWLRQ DQDO\VLV WKLV QHZO\ GHYHORSHG VHTXHQWLDO VROYHU FDQ SHUIRUP YLEUDWLRQDQDO\VLV XQGHU WKH FRQGLWLRQ WKDW





7KH JRYHUQLQJHTXDWLRQ RI IUHH YLEUDWLRQ GLVFUHWL]HG E\ ILQLWH HOHPHQW PHWKRG WDNHV WKH IRUP RI VRFDOOHG
JHQHUDOL]HGHLJHQYDOXHSUREOHP>@7KDWLV
  
:KHUH LV VWLIIQHVVPDWUL[V\PPHWULFDQGSRVLWLYHVHPLGHILQLWH LVPDVVPDWUL[V\PPHWULFDQGSRVLWLYH
GHILQLWH LVHLJHQYDOXHDQG LVHLJHQYHFWRU7KHDQJXODUYHORFLW\ RIFKDUDFWHULVWLFYLEUDWLRQHTXDOVWRWKHVTXDUH
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VROYHUXWLOL]LQJ$'9(1785(B6ROLG DV D OLQHDU VROYHU WR VROYH HTXDWLRQ 
 7KH DQDO\VLV IORZ RI WKLV SDUDOOHO
YHUVLRQ VROYHU LV VKRZHG LQ )LJ7KLV IORZ LV H[HFXWHG E\ D VKHOO VFULSWXVLQJ WKH$'9(1785(B6ROLG DQG WKH
$'9(1785(B0HWLV LQ FRPELQDWLRQZLWK WKH ³LQLWLDOL]HU´ SURJUDP VKRZHG LQ)LJ  DQG WKH ³LWHUDWHU´ SURJUDP
VKRZHGLQ)LJ7KH³KGGPPUJ´SURJUDPLVRQHRIWKHWRROVGLVWULEXWHGZLWKWKH$'9(1785(B6ROLG7KHSXUSRVH
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>@<.RED\DVKL*<DJDZD&RPSDWLELOLW\ RI HQULFKHG IUHHPHVKPHWKRG DQG XOWUD ODUJH VFDOH SDUDOOHO VWUXFWXUDO DQDO\VLV 7KHRUHWLFDO DQG
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